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Atrial myxomas are well-known primary tumours of the heart (Prichard, 1951; Heath, 1968; Hardin et al., 1974) . Patients usually present in one of three ways: (1) embolic manifestations, (2) cardiac failure, (3) fever, weight loss, malaise accompanied by raised erythrocyte sedimentation rate (ESR), anaemia, and abnormal serum proteins (Greenwood, 1968; Peters et al., 1974) . Forty-five per cent of reported cases presented with embolic manifestations, half of them with cerebral involvement (Sylverman et al., 1962; Greenwood, 1968; Peters et al., 1974) . Only recently has it been recognised that we face not only local recurrence of the tumour (Gerbode et al., 1967; Bahl et al., 1969; Read et al., 1974; Dang and Hurley, 1976) but distant mycotic aneurysms, caused by tumour invasion of vessel walls, long after the atrial myxoma itself has been removed . More recently metastases, presenting as mass lesions, have been reported (Pianov and Kauglova, 1972; Kimbrell and Kaasa, 1973; Read et al., 1974 (Prichard, 1951) , it has only recently been recognised that distant metastases may not become evident until many years after removal of the primary lesion (Heath and Mackinnon, 1964; New et al., 1970; Read et al., 1974) . All metastases have been haematogenous. Although a classification of atrial myxoma metastases has its limitations, the following is offered as a working hypothesis: 1. Metastasis, intraluminal only-(a) symptomatic The incidence of clinically important embolisation from left atrial myxomas may be as high as 45%, with involvement of the brain in half the cases (Sylverman et al., 1962; Greenwood, 1968; Peters et al., 1974) . In reviewing the literature, we found 19 patients (Sylverman et al., 1962; Joynt et al., 1965; Burton and Johnston, 1970; Price et al., 1970; New et al., 1970; Yarnell et al., 1971; Steinmetz et al., 1973; Thompson and Simmons, 1974) with demonstrated symptomatic arterial occlusion (necropsy, 14; surgery, 4; both 2) (see Table) .
Four patients had extracranial arterial embolisation. Three were operated on for removal of the embolus. One patient had the embolus removed from the right internal carotid artery in the neck with improvement of left hemiparesis. All three patients were discharged, two with mild deficits, and one with complete recovery.
Fifteen patients had cerebral emboli. The neurological deficit was sudden in nine, with hemiplegia or hemiparesis in seven. In the other six cases neurological deterioration was gradual. Neurological symptoms never cleared completely, and all 15 patients with cerebral emboli died. Death was attributed to the neurological disease in 13 cases. The two cases of vertebrobasilar occlusion both underwent necropsy; both also had involvement of the carotid system.
ASYMPTOMATIC METASTASES
In the same group of patients, other asymptomatic vascular occlusions were seen in 14 (kidney, seven; spleen, four; liver, two; adrenal, one) at necropsy.
In one case, a renal biopsy demonstrated an occluded vessel. Bone infarcts after vascular occlusions have been asymptomatic but are typical in radiographs (Kimbrell and Kaasa, 1973; Read et al., 1974) . In our patient, the bone lesions have been documented since 1968 (Maroon and Campbell, 1968; Nasser et al., 1972 ) and still have not become symptomatic.
METASTASES WITH GRADUAL OCCLUSION OF THE

VESSEL
We found two patients with histological proof of vessel wall invasion resulting in narrowing and subsequent occlusion Steinmetz et al., 1973) . The vessel narrowing was mainly caused by intimal thickening by the myxomatous tissue. The narrowing of the vessel and subsequent occlusion were incidental findings at necropsy. Intramural myxomatous tissue without significant change in the lumen was also seen .
METASTASES WITH ANEURYSM FORMATION
Seven patients with mycotic intracranial aneurysms were found (Stoane et al., 1966; Burton and Johnston, 1970; New et al., 1970; Price et al., 1970; Patte et al., 1973; Castaigne et al., 1975; Damasio et al., 1975) . The aneurysms were multiple in all patients. In one patient (Castaigne et al., 1975) , angiography of the abdominal organs showed two further aneurysms in the "external region of the Alonso L. DeSousa et al. Carotid system as a whole 15 1 1 hepatic dome", and multiple aneurysms of the superior polar renal artery. In another case , an aneurysm of the posterior ascending cervical artery was seen angiographically, and many systemic arteries had aneurysms at necropsy. Intracranial aneurysms were seen in both the anterior and posterior circulation. The middle cerebral artery was involved in seven patients, the anterior cerebral artery in four, and the vertebrobasilar system in four.
In one patient (Stoane et al., 1966) repeat angiography two months after removal of the atrial myxoma showed an increase in size of the aneurysms. In another patient , there were no neurological symptoms at the time of removal of the atrial myxoma but three years later, when speech difficulty had developed, multiple aneurysms were seen.
Intracranial surgery, with excision of false aneurysms, was carried out in two patients (Burton and Johnston, 1970; Price et al., 1970) . There was invasion and proliferation of the myxomatous tissue, replacing the vessel wall. Both patients died in the early postoperative period, and at necropsy both showed similar findings in other vessels.
One patient presented with an intracranial haemorrhage, possibly the result of rupture of such an aneurysm. The haemorrhage involved the lentiform nucleus and internal capsule, with intraventricular and subarachnoid extension at necropsy.
METASTASES WITH VEZSEL WALL TRANSGRESSION
Although intraventricular metastasis of this peculiar neoplasm and vessel wall involvement have been known for many years (Ringertz, 1942) , actual transgression beyond the vessel has only recently been recognised, perhaps first as microscopic collections of myxoma cells in the leptomeninges .
In 1972, Pianov and Kauglova diagnosed cutaneous masses by biopsy as metastatic myxoma. An additional two patients have been reported with metastatic myxoma, to the vertebral bodies (Kimbrell and Kaasa, 1973) and to multiple bones and soft tissue (Read et al., 1974) . No intracerebral cases have been reported.
LOCAL CARDIAC RECURRENCE
Recurrence within the heart was not reported until 1967 (Gerbode et al., 1967) . Since then 17 cases with 20 recurrences have been reported (Gerbode et al., 1967; Bahl et al., 1969; Kelly and Bhagmat, 1972; Walton et al., 1972; Maramhao et al., 1973; Read et al., 1974; Jugdutt et al., 1975; Dang and Hurley, 1976) . However, results of only a few long-term studies of atrial myxoma cases have been published (Croxson et al., 1972; Hardin et al., 1974; Hedfors and Mogensen, 1974) . Reviewing 12 cases of recurrent atrial myxomas, Read et al. (1974) found that the average time to reoperation was only 31 months. It appears that the second lesion grows more rapidly than the primary tumour.
These 17 recurrent cases all had a primary myxoma arising from the septum. Of the 20 recurrences, nine recurred at the interatrial septum at the same site as the original tumour, seven recurred in the same chamber but at different sites, and five were multiple. One case involved the right ventricle of the heart instead (Dang and Hurley, 1976) . There were four second recurrences. Fourteen patients who had surgery for recurrences did well after their surgery in short-term follow-up, two died in the postoperative period, and one died three and a half years later from a second recurrence (Jugdutt et al., 1975) . The causes for the recurrences had been postulated before (Walton et al., 1972; Read et al., 1974; Dang and Hurley, 1976) and they include known partial excision, inadequate resection (septectomy not performed), implantation of tumour cells, and a growth from a new atrial or ventricular focus.
In the past, there has been controversy as to whether atrial myxomas are in fact true neoplasms, a fact no longer questioned (Ringertz, 1942; Kelly and Bhagmat, 1972; Ferrans and Roberts, 1973; Coltart et al., 1975) . The malignant potential of these tumours is not evident in the histology. It cannot be predicted which, if any, of the cardiac myxomas will indeed recur locally, or even give rise to distant metastasis, whether intra-or extravascular. Read et al. (1974) reported a case which demonstrated larger nuclei, prominent nucleoli, and even occasional mitoses in the metastatic tumour.
It is clear, now that more about this enigmatic neoplasm becomes known, that much more care has been taken during cardiac surgery to avoid embolisation, not only because of the embolic phenomenon itself but because viable metastases may become symptomatic many years later, and that the patient with cerebral embolisation is not necessarily cured (Maroon and Campbell, 1968) after the primary tumour is removed.
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